The stable MHD response of a high-beta JT-60U plasma was analyzed numerically for the first time. On-axis toroidal beta values up to β = 3.5% were considered, which is a regime relevant for burning plasmas. The following results were obtained [1]:
1. Discrete MHD modes with dominant sound polarization are found in regions where the sound wave continua have a weak radial dependence. We call these modes "global slow magnetosonic eigenmodes" (GSME).
2. For β 1%, GSMEs overlap with continuous spectra of shear Alfvén waves and the two branches couple. This gives rise to new discrete modes with mixed Alfvénic and sound polarization, which we call "beta-induced Alfvén continuum modes" (BACM). This finding motivates an intensification of research activity in the field of "alpha particle energy channeling" [6, 7] with the goal to quantify how much the new Alfvén acoustic channel enhances fusion performance above previous estimates that were based on collisions with electrons only. Second, the above wave energy channeling and associated wave damping has implications for fast ion confinement. On the one hand, strong wave damping (→ strong self-heating, weak transport) is desirable at frequencies where newly born alpha particles (3.5 MeV) resonate. On the other hand, strong transport is desirable at mode frequencies where partially slowed down alpha particle "ash" (∼ 100 keV) resonates.
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